


= |ntroduction

» Searches for Supersymmetry

= Chargino and Neutralino
= Sneutrino
= Long lived stop

" Byopp

= Searches beyond Supersymmetry '7;_:3500

= New gauge bosons
= EXxcited electrons
= Heavy quarks

= Global search

= Conclusions

Zao00| Upto 7fb
Src00, by end 2009
Zoo

ngﬂﬂ »

Hmtm -’I []

Year2002 2003

2004 2005 2006 2007
Monthi 4 7 101 4 7101 4 7 147101 71014

500

0

Delivered |
To tape

1000 2000 3000 4000 5 000

Store Number

January 18t, 2008

A.Canepa, Searches with leptons



The CDFand DO detectors

= Central tracking (COT)

» dE/dx
» Time of flight (TOF)

= Silicon vertex detector

= Good mass resolution

—_— l""lll iR INT L T
| i
= Muon system Il \W\I/

= Excellent coverage %\ﬁ‘hﬁ N

C | . —— T e
= Calorimeter RS i o N\ ; Y
= Good electron ID N
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The open questions inthe SM

Standard Model predictions
confirmed by precision tests
up to a few parts per mil

P Chemical Elements:
5l bl (other than H & He) 0.03%

Leptons

Neutrinos:
0.47%

Stars:

Open guestions oy

= \What is dark matter ?

Free H
& He:
4%

* Do all the forces unify ?

Dark Matter:

» How do we include gravity ? 25%

= What's the origin of EWKSB ?

Dark Energy:
70%
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Supersymmetryin 60 sec.

New spin based SUSY particles

symmetry
SM fermion (boson)

New boson (fermion)

Squarks Slopton: SUSY forca
) Steptons Qm

SUSY solves . SUSY provides . The LSP is an excellent
hierarchy problem — | . Yunification DM candidate
‘ " (if R, conserved)
H H
______ Q ) -
! 30
TN 20
H 14\ j{ H
———————— e 4 6 8 10 12 14 16 18

log10(Q°)
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Sparticle spectrum

No sparticles observed yet !

800
= SOFT BREAKING -
I ==
More than 100 free s
parameters 600 b T %
[ BT ™ Y ot
= - H.A X4: X2
. . X3
MEDIATED BREAKING ﬁ 400-
MSUGRA = I
Unified gaugino mass m,, ool B = e 79,57
Unified scalar mass m, L IR, I =l
o o X1
Ratio of H,, H, vevs tanl3 )
Trilinear coupling A, 0———— J _ [] S Ilel ,'fgl

Higgs mass term sgn(p)
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Search for chargino and neutralino

MSUGRA scenario New!
L=2.0 fb?

= Pair produced
*» Three leptons and large MET
Striking signature at Tevatron!
= Unbiased counting experiment
= LEP direct limit my > 103.5 GeV/c? oo
» | eading e/u p; > 15/20 GeV | [— ]I e ]
« Tight (t), loose (1) e/u p, > 5 GeVic € |
= |solated tracks (T) p; > 5 GeVi/c to
Increase e/u acceptance and select
hadronic t 1 S

= |solation: no tracks with p; > 0.4 0 A
. 2 4 & B 10 12 14 16 18 20 22
GeV/c in R=0.4 cone around track tan

[=
.
|
|
|
1
A

L

2
[T

guip— ———— ——— —

Branching fraction
]
o

o
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SM Background

CDF Run Preliminary,'[Ldt =2.0fb"

= MC driven estimate _

‘:9 — —
praton . 3 0? Search for 1%¢:
e” 21 §_ —— Data
t '; - Drell-Yan
& S W,Z E B e - Dibosons
antiproton g WyZ g ~ —+— ]
proton g % 10:_ i
. q W.Z E - Fake lepton
antiproton C
' ,. T & MET < 10 GiVselection
antiproton §_
= Data driven estimate 'l L

0 20 40 60 80 100 120 140 160 180
Highest Invariant Mass{GeV/c")

+ hadron (h) misiID. as lepton or T

e
antiproton

» Fake rates P(h—t,l), P(h—T) measured in data
= Dilepton + t,l contribution estimated in data

= Dilepton + T contribution estimated in MC
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Datavalidation €is
_

MET

15 (GeV)

Data analyzed in up to 29
control regions with two or
three objects !

10

I _ 4 - ~F~
CDF Run Il Prelimin ryILdt—Z.Ofb Search for 1 \()J

o_gic ntrol Regions: Dileptons
- 13/20 76 106,
0.6 2tight lepton 1 tight + 1 loose leptons Invariant Mass (GeV C )
0.4 % unll Preliminary,J.Ldt =2.0 fb" Se arc h h)l ill T()
0.2— o
» B 10‘ E —— Data
o) 020 c# :@ 10° L s F Drell-Yan
040 E E i “*.".-M-": '." . Dibosons
Z 10 = **H» q
0.6— - o £
L 1
0.8 10e iy WH
| \ | \ | | N O ) I I \ | | Ny I I E * * #ﬁ ﬁﬁ{ﬁﬁ
_____ 2 g @ N L £ N L2 = 3 1=
b! l;.! N N = N N N N = E
c 0_ 20 40 60 80 100 120 140 160 185 %00 [
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REQUIREMENTS

= MET > 20 GeV
" Apos < 2.9(2.8) rad

= [nvariant mass cut
= ¥ Elet. < 80 GeV
s N. .. <2

jets

NSUGRA
benchmar k
nD=60 GeV/c?2
m,,=190 GeV/ c?
t anp=3

A=0

n>0

Extracting the signal

COF Run Il Prelimnary L = 2.0 fb'!

Channel SUSY Background | Data
ttt 2.3+0.1+0.3 0.5+0.04+0.1 1
ttl 1.6+0.1+0.2 | 0.3£0.03+0.03 0
tll 0.7+0.1+0.1 | 0.1+0.02+0.02 0
T 4.44+0.2+0.6 3.2+0.5+0.5 4
tIT 2.4+0.1+0.3 2.3+0.5+0.4 2

Total SM Background 6 £1 7
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(bserved events

CDF Run Il Preliminary,JLdt =201" Lepton e-

pp=24 GeV/ie2 |

>
¢ = 0.15 E—
© - Lepton e+ il —
= earch for y%y* = b i
2 y Searen o 15 pp= 17 GeVic? :{.—[ Lenton e
g ¢ e Drell-Yan n=-0.82 . . - R - P = 5.8 GeV/c?
g 1 P wamg N ' . N = 0.67
z g ........';b'll-ll.. : H
n
B Fake lepton "Etnmaa, .> IMET =37 Gev
— Signal
10" . l
ttt selection *
107 J |
N | L
| L ‘ L Ll L ‘ L Ll
0 A WL g Igf?Ge\zl?u COF Run i Pulmnar,r.jm =202 b
= C
Ty ELS M} M2, | MET |JetlEr | 8 aF - -
ype T Mpg Mas Jet'Br | o 4 Search for 705
§ - i — - —s— Drata
(CeV) | (Gev/e) (Gev/e) | (Gev) | (Gev) | Fast e
@ r ibosons
e ete” | 24,17,5.8 29 16 37 a9 E 3= -:m
eetT- | 279785 | 41 19 28 | 2 25 it e oer
e—etT+ | 23,0356 70 46 58 18 21
pte T | 846202 | a3 28 20 | 21 15 tt'T selection
-t T— | 452178 20 26 30 41 =
|t Tt | 23,2265 | 39 18 29 34 05
C L ' M R B
ptu=—T- | 59,70,44 124 58 37 ! % 20 40 60 80 100 120 140 160 180 300
leading M., (GeV/c




Interpretation in MSUGRAScenario

= Expected limit 145 GeV/c?
= Chargino masses excluded below 140 GeV/c?

CDF Run Il Preliminary I Ldt=2.0 fb" Search for i“ li {’ g

E;LB~ ;

o | LEP direct
g | limit Theory 6, ,*BR

g 140 Theory 6, ,xBR Uncertainty

"5_1 ---------------- 95% CL Upper Limit: expected

) 0 . . - - - -
S Expecied Limit£ 15 First chargino mass limit
o Expected Limit+ 2o

1] -

e 95% CL Upper Limit: observed . .

In MSUGRA scenario

mSUGRA m,=60, tan(f})=3, A =0, (n)>0

(2,

at Tevatron !

1%0 14|-0 150
wargino Mass (GeV/c?)
MSUGRA benchmark

A.Canepa, Searches with leptons
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Chargino and neutralino

= Search performed in ep+T, pp +T and p*u* inL = 1.0 fbt (Run 1IA)
= Searchin ee+T updatedto L = 1.7 fb

= |solated electrons with p; > 12, 8 GeV/c selected via likelihood

= |solated tracks with p; (=p'3;) > 4 GeV/c
= ¥p-in hollow cone [R = 0.1-0.4] less than 1 GeV/c
= Energy in hollow cone [R = 0.2-0.4] less than 3 GeV and less than 60%v(p'3;)

= Major backgrounds from Z/y*, W+y,diboson, t-tbar, QCD

18 <m,;< 60 GeV/c? MET > 22 GeV
A< 2.9 rad M. (e,MET) > 20 GeV

M(e,T) < 60 GeV/c? and Sig(MET) > 8 GeV
Event selection ‘- M(e,T)> 120 GeVic? if track not

MET x p'3. > 220 GeV/c?
fiducial to calorimeter P

p'3.>7 GeVic
if M(e,MET) > 65 GeV

H, < 80 GeV

January 18th, 2008 A.Canepa, Searches with leptons 13



Data validation in control regions
NMSUGRA wi t h no- sl epton m Xi ng
m=88- 121 CGeV/ c?

m,,=182-221 GeV/ c?

t anp=3 T
A,=0
Char gi no mass 115-150 GeV/ c? °'1°'2°"32nis@?ngaznssz;;§%nergy v
Channel SUSY SM Backgr. | Data
ee + T (Runlib) 0.5-2.1 1.0+0.3+£0.1 0
ee + T (Runlla) 1.7-4.7 0.8+0.7+0.2 0
pp + T (Runlla) 0.5-2.5 |0.3+13,,+0.05| 2
en+ T (Runlla) 2.0-2.6 0.9+0.4+0.2 0
wut (Runlia) 0.6-3.8 1.1+0.4+0.1 1
DO Run || Prelimnary L = 0.6-1.0 fb?

January 18t, 2008
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Limits in no-slepton mix scenarios

» Three no-slepton mixing scenarios o ! § i .
_ LS \"if_./| H
M q n ,{3 ! =0 .'(1
= 3l-max slepton mass ~ chargino mass >_u<: & <
. > 7" I
= large m, W/Z exchange dominates q N /?\f:x?
WS . q i v
* heavy squarks maximal cross section
31:|' '|""|""|""|""|':30.51 . WL A R BB R I B
= D@ Run Il Preliminary, 09-1.716' 3 2 | “ D@ Run Il Preliminary, 0.9-1.7 fb'
2 0B M(%')=104 GeV, M")=108 GeV 18 04\ A ot e ot LA ool o
EO.BE " tanB=3, u>0, no slepfon mixing 1&E L %, MO)SMO)=2M); MO>Mx,)
m 0.7F \ — ‘2 - “’%'—._‘ tanB=3, u>0, no slepton mixing -
= 0.6k — & 030 %% e
°R'E — Qbserved Limit 3 & [ & L N — Observed Limit ]
HWIOSEEN ey Aey 000 e Expected Limit — &3 i 2 . Expected Limit -
Boaf |} e 2 7 oz + =, -
0.32_ ...................... _; E ............ E
0.22_ "r-:n.-..nn.-.,.'—i 0-1.f:---.-----......--.....-...--.---.......------ -:l-.-'- ---------- -'--“,-..u.-.-_r
R R — = P Jarge-m —==
L T T R 0700 710 720 130 140 150 60
M(slepton)-M(i") (GeV) Chargino Mass (GeV)

Most stringent mass limits in no-slepton mixing scenarios
Chargino mass excluded below 145 GeV/c? in 3l-max model
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Tau sneutrino (1)

New!
= Lepton number violation observed in the neutral sector ISRk

What if R, is violated ?

1 a ' a
* RPV terms added to the theory W._,, =>¢ oL L Ey + a0, LTQI Dy ...

= Searchfor t-sneutrino

= “Single coupling dominance”

= My z0and i5, #0

= Look for “bump” in M,

= Muon p; > 25 GeV/c = SM suppressed vetoing
= Electron E; > 30 GeV = events with same flavor leptons

aligned with muons or with more
than one jet E; > 30 GeV

= Drell-Yan, diboson, t-tbar
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Tau sneutrino (11)

ar Xiv: 0711. 3207
- _ SM Backgr. Data
- D@, 1.04 fb’ ég?t*a
: Y —= 1T * 4+
. % di-boson Zly*—>1t 42.914.2
[0 3 ¥
0 S I - — si WW 13.7+#1.5
£ L t-thar 1.4+0.3
= F
W<Z 1.2+0.2
1l o Total Backg. | 59.2+5.3
100¢ 3 Data 68
s 9FE B@, 10415 — Observed Limit 5
S VU Expected Limit 1016 D@, 1.04 i3’
g 70F] I Expected Limit+1c D014 — Ayy,=0.005 /
m 5% Expected Limit 2 ¢ = 0.012F —- Agy,=0.01 /
>b< 50% —— :{1 n_nﬂf— — 1312?“'“ H,.l"
o ‘Wb O g oeeb — Ry~ 0.07 /
O 30 == =
X oFE 0 oosE o
g 10%— u.nm;—
oL | A R 0.002
100 150 200 250 300
M. (GeV) ST
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Long lived stop (1)

New massive states might -
be long lived " L ¢
Search for longlived stopin L=101fb* _..
= Reconstructed as a muon (p; > 20 GeV/c) ‘
= Delayed hit in TOF and COT Decay Inside &%)
= Reconstruct  from measured t, CDE Run Il Fre“m'i;ar; e
= Highly ionizing :::; I 140 cev s
= Reconstruct mass of candidates F | 200 Gev stop

140

M e = p\/ll R* -1

Events per 5 GeV/c
¥ 222 3 B
LAY RARIRALY LELN RN ERRIRLEN L LARN RN

50 100 150 200
Reconstructed Mass (GeV/c®)

o
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Long lived stop (1)

CDF Run Il Preliminary (1.0 fb™)

» Look for a peak in the high mass

_ 130002— [ ] Anw—sev, 20 <Pt<a40
region (mTOF > 100 GeV/CZ) 16000 Bl A1 W ev, P> 40
14000 —
= Blind analysis #2000
§oooo:—
= B shape ® momentum extrapolated @soof-
from control samples 3
CDF Run Il Preliminary (1.0 fb™) 20001~
_||||||||||-||||||||||||4|.0|G,|\|J|||_ UD_IIIID.|5II 1 L"1_|5""2|""2.|5""3
>
102 e Pr A Pror .
- —— Background Prediction = CDF Run Il Preliminary
% - —— 220 GeV/c? Stop . 10 — Stop Production cross section (NLO)
O 10 n = = F 4 Cross section limit from central
= 3 L H
= = SM Backgr. | Data - Cl
w - . s .| L dt =1.03 fb”
2 F - 8 S 1t
5 4L = |0.05+0.01 o 1 ¥ ¢
= | = @ L
L = - - ® L
C EEEEEEEEEEEEEENBER[P] % ‘\‘_’_‘\F
_ i 010"
| S s
10-15_' | | | = : h
0 50 100 150 200 250 300 | | | | ! ! L.

..2 1 | 11 1 11 1 1 11 11 1 11 1 1 11 1 11 1 | 1
Mass from track momentum and ___ (GeV/c?) 10" 7100 120 140 160 180 200 220 240 260
TOF Stop Mass (GeVic?)

4
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Anomalous B, —pp (1)

= FCNC decays suppressed intheSM  * ¥« ° _ ]
t Z -
" B.2up =(3.42+0.54)-10° o |V 4| ; RN T [ ¢

= B,>up = (1.00£0.14)-1020 |V, | b MSSM e

= BR enhanced in MSSM ! \\”’A/

s u
CDF Preliminary: ~360pb” ~ tan®B
v Jy: 2.7M Triggers:
] JPsi
X | s e
10" 5 H . AYIE0): 1008 Upsilon - :
| “;Lﬂ({\ b = Look forexcessinM
0 4 g . . .
, i g e Muon likelihood (p; > 2 GeV)
o' \. L o = dE/dx information
. /,k = Signal region
10
0 3 3 5 : 10 12 5.169 <M, <5.469 GeV/c2

Di-Muon Mass(GeV)
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= Seven discriminating variables in NN 1 event in signal like bin
" 25% improvement 1 in the adjoining bin!
= Limits setin 3 NN output binsand 5 1000 B R
. [, ] Ag=0, =i 1
mass bins E mpes
NN Total Backg. | Data 500 F ; 25 Lo etnae®
0.995-1.0 | 3.5+0.2 3 S A
2 600 1__} u: = 5 !
0.95-0.995 | 18.0+0.7 21 £ % 2l 1
0.8-0.95 49.5+0.9 44 00 B3 .; ,w*‘“? 2
i e ::
95% C.L. Limits e W ™ :

BF(BS = “+H ) < 58 Xlo mﬂlﬂ-ﬁ 400 G010 800 1000

BF(By = ufp ) < 1.8 X108 MiplGeV]

arXiv:0712. 1708v1l, submtted PRL
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What if not SUSY 2

L Hodiag B
-7 aiggt W..-“-f

., &y
Spana : <« pesde 1,
R  Frva SR
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NP predicts existence of new charged heavy vector boson
(Left-right Symmetric models, E6 models, ...)

Search for W—ev
= RH or LH

New!
L=1.0fb?

> — my,, = 500 GeV
. : 5 10%4 .= 700 GeV
= No mixing, SM couplings, SM CKM g 157 gl
e
= W' — WZ suppressed 5 ol o My = 1100 GeV
= W —tb allowed ::: : A
= Additional generations of A
fermions assumed to be heavy SR A R R
= Look for excess in high m; region h
Mt =,/2E7-MET -(1-cosAg) i IR (S N N
_ 0 200 460 600 800 1000 1200
with A¢g = Ag(electron, MET ) m, [GeV]
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W (1)

= Neutrino p; expected to balance
+21 +
electron E; W—ev 875+21+90
= Ece_ and MET > 30 GeV QCD 20+2+2
= 0.6 <E®fe./ MET<14 others 57+3+4
= m;> 140 GeV as “signal” region Total Backg. 959 + 21 + 90
> D@, 1fb" —+ data (a) Data 967
S 1074 . [ IwWoev = e N
© 3 . ] QCD (from data) = 4__ === Theory (NNLO)
~ 104 - =~ 1073 95% CL Limit
() - B other D T A
g . - —my, = 500 GeV ; g : observed
5 ° = e My = 1100 GeV (x 200) & 10 — expected
> ] | excluded (Run I)
10 IIIIIIIIIIIIIIIIII> b‘g : mw’>1_00Tev
i 107 at 95% CL
o]
- N” 1| ipg, 1 | | 7"
o 80 1000 586 eb 766 ' 866 986 1000 1100  1doo
m; [GeV] m,,. [GeV]
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Excited electrons (1) w

Compositeness can explain the New!
L=1.0fb?

observed mass hierarchy of fermions

0.8}

Search for excited electrons q

= Production via 4 fermion
contact interaction

0.6f

0.4f

a 0.2
°o_' — 02 04 06 08 1
m../A
= . Data
_ o 10%
= Events with 2 108 e
i i - I WwW/Wz/ZZ incl.
= 2 isolated electrons with £ 0? B ioar incl.
4 [ Multijet
E; > 25 (15) GeV TN ,
* End cap electrons 1
Included (|n| < 2.5) 10

100 200 300 400 500 600
m(ee) (CC/CC) [GeV]
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Excited electrons (1) w

» |solated photon requirement to
select signal like events

= Events selection based on optimal

" AR, and M,

]
-t
<

“ gpd] - O (A =m_) (GM)
ZDﬁ 10fb { Gg: (A=m_)

—— Ogy (A=1TeV)

= —a— Oy, (A =3 TeV)
: \ o 0y (A=5TeV)
B —— D@ obs. limit
; W [— D@ exp. limit

SR CDF obs. limit

-*
2
I

c (pp — e*e — eey) [fb
2

400

200

Look for deviations in the spectrum

3 3- DO 1.0 fb"
1O 10 e Data
2 C --- Signal
~— 2: DY+
w 10 ! DY+tetS
" I Other SM
g 10 s
L -
1 E * I
107" lf i
0 100 200 300
m(e,y) [GeV]
For m_. = 100 GeV/c?

SM = 0.3+0.1+0.03
Data =0
No excess over the SM predictions!

M.. > 756 GeV/c?

600 800 1000 for A= 1TeV
M, [GeV] nttp://arxiv.org/abs/ 0801. 0877
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Heavy squarks (1)

New heavy quarks predicted in SO(10) and E(6) models

Search for heavy quarksin L=12fb1
» Decaying into EWK bosons and light quarks
= Generic signatures with 2 high p; leptons (and MET > 20 GeV)

= Search channels o  cor Py (21 ]
102 A Data _
“ey, lt+ MET, LS, Il (SF, OS) + MET § I Top/Diboson
pud A "N B e/p+fake g
® electrons and taus selected with ; o L = Z(ee/up) _
likelihood . .z
c L -
. . @
= Signal region a1 E
= 2 jets with E; > 15 GeV l ]
_ _ 0 100 200 300 400 500 0 9001000
" H; =2 ID objects E; > H,™" H; in EMU Events (GeV)
= E; of sub-leading jet > E;mn E,°e > 20, 12 GeV; p;* > 20, 12 GeVi/c; © p; > 15 GeVic
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Heavy squarks (I1)

| Prelimnary L = 1.2 fb'!

L 1] A

Signal Mass | Jet E; H-
(GeV/c?)
200 40 350
250 ** 50 400
300 50 450
350 70 550

MET=89.5 GeV

Muon: p=159 GeV

200
uf,

Electron: p=28 4 GeV

jet: p=156 GeV

jet: p;=189 GeV

CDF Run |
Channel | Backg. | Data Signal **
ey 3.3+1.3 3 5.0+0.6
It+ MET | 3.1£1.7 1 5.2+0.3
LS 3.1+2.0 0 1.9+0.3
& MET | 1.6£0.4 1 2.7£0.4
Total 11.2+4.3 ) 14.9+1.4

Production Cross Section (pb)

10

-
.
L
H o,
H .
bl
s
a
Tia

Higgs Mass=120 GeV

T | LI
CDF Run Il Preliminary {1.2 {b'1)
=¥~ Signal Gross Section

Expected Limit
=—ap— Obsarved Limit

197 L Lo
160 180 2

00 220 240 260 280 300 320 340

M, (GeV)

L
360

January 18t, 2008
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dobal Search

Searching globally the high p; sample (L = 1.0 fb!)
MISTA

» Explored 16,486 kinematical distributions in
344 final states

SLHJTH
= Searched for deviations in the tail of Zp-
I* 1 s CDF Run I Prelimi;)]a=r§6 (31267 pb™)
oo et
L ol
g 75—_ o : . 13 1 .
5 l : This “global” search considered gross
3 \ \ ? features of data and revealed no new
4 . . .
8 large cross section physics in 1fb
2
00: 50 100 | 150 200 250 300| - |3&L>0
5 Y p_(GeV) hep-ex/0712. 2534; hep-ex/0712. 1311
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Conclusions

CDF and DO look for New Physics
in.up to 2 fb:1 of Tevatron collisions

Model dependent searches for “known” New Physics

E SUSY, New Gauge Bosons, Compositeness, ....

Signhature based searching for “unknown” New Physics

No signs of New Phenomena

B Stronger constraints!

More data to come in the near future !

http://ww-cdf.fnal.gov/physics/exotic/exotic.htmn

_____________________________________________________________________________________________
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al.gov/Run2Physics/
http://WWW/results/np.htm
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CDF Runll Prellmlnaw.ILdl =202f" H

arch for {'Il %

€
% —=— Data 1 ;
i Chargino and Neutralino @CDF
10° +_._ . Dibosons
L B ¢ Channel/Source I Trig JES X-see PDF ISR/FSR Conv ITH[nom) [TR{alt] Fake
%) (%) (%) (W) (%) (%) (%) (%) (%Y (%)
tight 24 03 1.5 50 1.4 2.4 22 - - 12.2
2tight, 11000 25 03 1.7 5.0 1.6 2.5 2.1 2 S H
[1] 2 4 6 8 10 12 14 16 18 20 . -
NTracks 1tight,2loose 22 03 35 50 13 2.2 1.8 - - 10.7
Figure shows the track multiplicity for dilepton events with lepton pai_r mass
AR TA T TR TR T TR TV Yy tight,1Track 1.8 02 39 23 15 1.8 : 5.8 6.0 11.6
pythia--slepmix L e A Trark 8 ¢ . = 15 . ) - . ;
m0 ml2 BR mchi+- m-tau 1 m-e R 1tight lloose, 1 Track | 1.8 0.2 5.2 2.4 1.5 1.5 5.6 10.5 0.0
60 162 0.7713 95.04292 92.14055 93.54939 Signal | 05 05 10 2 4 - - s s
60 164 0.8314 96.76254 92.62837 94.03017
60 166 0.8736 98.59132 93.11570 94.51378 . o
60 168 0.8997 100.35171 93.60207 95.00153 ID : lepton identification ITR(nom) : Isolated Track Rate :
60 170 0.9167 102.08421 94.09568 95.49183 . . o c :
E . nomunal (NTrk
60 172 0.9239 103.51860 94.61205 95.98609 Trig : trigger ettficiency (NTrk)
60 174 0.9334 105.28384 95.11501 96.48264 JES : jet energy scale ITR(alt) :Isolated Track Rate :

60 176 0.9408 107.10715 95.61946 96.98311

60 178 0.9452 108.76022 96.13360 97.48689

60 180 0.9496 110.55578 96.64372 97.99360

60 182 0.9530 112.33761 97.15668 98.50338

60 184 0.9556 114.10233 97.67310 99.01608

60 186 0.9576 115.86657 98.17817 99.51504

60 188 0.9593 117.66165 98.69778 100.03115
60 190 0.9606 119.30085 99.22203 100.55098
60 192 0.9622 121.01557 99.70989 101.02874
60 194 0.9620 122.42855 100.25095 101.55453
60 196 0.9627 124.18005 100.78316 102.08308
60 198 0.9632 126.00815 101.31829 102.61389
60 200 0.9634 127.72567 101.85728 103.14762
60 202 0.9634 129.51006 102.40005 103.68315
60 204 0.9635 131.25421 102.94100 104.22074
60 206 0.9635 132.99100 103.48542 104.76160
60 208 0.9630 134.61545 104.03856 105.30602
60 210 0.9627 136.42354 104.58833 105.85223
60 220 0.9601 144.87340 107.37395 108.61687
60 230 0.9542 153.33261 110.19878 111.41077

Xsec: Process cross section alternate parametrization

PDF : parton density functions (SumEr of jets)
ISR/FSR : initial/final state radiation  Fake : lepton fake rate
Conv: conversion scalefactor Lumi: 6% not shown here.

Control regions uncertainties:
Lepton ID Scalefactor
Trigger Eff.

LO vs NLO cross-section is taken as 5% for DY samples.
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Track 1solation definition

 Track Isolation
e CDF no tracks pt > 0.4 GeV in cone 0.4 around T (DeltaZ applied)

e Or calorimeter E < 2 GeV

« DO hollow cone 0.1to 0.4 sum pT must be <1 GeV, calorimeter E <3 GeV
In hollow cone 0.2t0 0.4

mSUGRA: tanP=3. u>0. A =0. m =60 GeV

CDF RUN II PRELIMINARY !
NI,()XEE U . L O oXBR
SnLoX ncertainty

Gy oXBR Uncertainty
= 95% CL Upper Limit: observed | tb_]] = 05% CL Upper Limit: observed 1 b
----- 95% CL Upper Limit: expected 1 fb

----- 95% CL Upper Limit: expected 1 t'b::
95% CL Upper Limit: expected 2 tb'} 95% CL Upper Limit: expected 2 fb
95% CL Upper Limit: expected 4 b

— 95% CL Upper Limit: expected 4 b

= 95% CL Upper Limit: expected 8 fb", 95% CL Upper Limit: expected 8 tb']_]

~ 95% CL Upper Limit: expected 16 tb —  95% CL Upper Limit: expected 16 b
Excluded by LEP

—

Excluded by LEP

L
.
*
»
.,
e
.
» "
........

—_

............
----------
.......................

o(x 3 )¥BR(3 leptons) (pb)
OlX2X 1)XBK(3 1eptons) (pp)

100 110 120 130 140 150 160 100 110 120 130 140 150 160 170 180
Chargino Mass (GeWcZ) Chargino Mass (GeWcZ)

Pl
10 190 200
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Chargino and Neutralino: DO model points

w SIGNAL MONTE CARLO

HEAVY MEDIUM [LIGHT
Three reference
points: mo 121 98 8§
mi/2 221 192 182
tan beta 3 3 3
mu >0 >() >()
AQ 0 0 0
Char. mass 150 235 115
Neut2. mass 152 127 118
Neut1. mass 82 69 63
Slepton R. 153 129 119
sigma X Br 0.03 0.12 0.19

Mass of slepton just above the neutralino masses: 1) ;2 Mo
R
. + 0. 0
Also; M(EJ:M(EE}EzMﬁJ

All masses in GeV
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1/N dN/db.

D.,SDF Il Preliminary  L=2fb "

1/N dNidAa

3 § "3F -
0-25:3’; — Byou'w Signal g u.zs%
D.Z;;E ===== Background (Sidebands) ; D.ZE— % w
018} | N 0155

oaf s

b E
0.05[F 1o 0.05[" "7 e, P SN

% S S S R T S

Isolation M
ass m

0.14fw "EE';, Hu
0.42f IR .

3 e 2.5s window: s = 24MeV/c?
u.osi_ _ S0 L "-.,__—-H'"&..____
0.06f - s H T, . T . .
oo L il Lifetime tau
0.02) I S

ob. i T I L 1 T
0 01 02 03 04 05 06 0.

Aat (rad)

E L L L 11 L L L L L
0 5 10 15 20 25 30 35 40 45 50
 sianificance

éi 0.25;- ét u.14§ H

D:l5 10'--1:5 now ;f(w)z(sGe‘mZ) " é : ---"-Bh p-fu Ll:fw}BGeVlc;)2

B->hh Total Expect
NN NN Back
gr | Backgr [ ed SM
ound ound Signal
0.995- | 449% | 0.039 3.5z 0.3+
1.0 0.2 0.1

0.95- 23045 | 0.020 | 180+ | 0.15 ¢
0.995 0.7 0.05
0.8- 129 | 0.011 | 495+ | 0.08 =
0.95 0.9 0.03

A=ct, o) yncert ON lambda
Aa:|f g —f | in 3D between L and p mumu

Isolation: p4g/( 2trk + p;g)

Pr,, and pysecond muon

Combine all but m , in NN(New Element)
Removes 25% of the background

Set limits in using 3 NN bins and 5 mass bins (New
Element)

Improves expected limit by 25%
s DO Result: First 2fb* analysis!

BF(B, — p*w ) < 9.3x10 at 95% CL
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